Aminophosphonates, Hemolysis, Physiological Activity Hemolysis and fluidization of erythrocytes (RBC) membranes by some newly synthesized aminophosphonates as well as their potency to induce electrolyte efflux from cucumber (Cu cumis sativus cv "Wisconsin") cotyledons were studied. Also, the chlorophyll content in aminophosphonate-treated cotyledons was affected. The compounds studied differed mainly in hydrophobicity of their substituents at the carbon, nitrogen and phosphorus atoms. It was found that aminophosphonate potency to fluidize RBC membranes depended on the combination of its overall lipophilicity and/or the kind of substituent at the P atom. Espe cially, iso-propyl groups enhanced that potency. The sequence of am inophosphonates that exhibited the strongest fluidization activity was paralelled by their physiological and hem o lytic activities; in the latter case for these compounds that hemolyzed RBC under used con centrations.
Introduction
Am inophosphonates are nowadays a subject of intensive studies with start of their agrochemical application. Perhaps the best known compounds are N-phosphonomethylglycine and dibutyl 1-butylam ino-l-cyclohexanephosphonate. It was sug gested that biological activity of some am inophos phonates is the result of their interaction with membranes of biological objects and that optimal lipophilicity is necessary to make this activity high (Gancarz and Dudek, 1996) .
In this work we studied some newly synthesized aminophosphonates to determine whether they may find an application as pesticides and to check whether the mechanism of their activity is related to lipophilicity only. We have already shown that a convenient model to study the interaction of ex ogenous agents with the lipid phase of biological membranes are erythrocytes (Kleszczyriska et al. The results of m odel experiments were com pared with physiological toxicity of the com pounds studied. These were performed with the use of cucumber ( Cucumis sativus cv "Wisconsin") cotyledons. Efflux of electrolyte from cotyledon discs was measured and chlorophyll content. The obvious assumption was that the more damaged is the membrane the stronger chlorophyll decreases in the tissue.
The am inophosphonates studied differed in their substituents at the carbon, nitrogen and phosphorus atoms. 
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where In -intensity of fluorescence emitted in direction parallel to the polarization plane of the exciting light, I ±-intensity of fluorescence emitted in the direction perpendicular and G -is a factor used to correct for inability of the instrument to transmit differently polarized light equally. 
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Results and Discussion
According to the results of hemolytic experi ments (see Table II ) aminophosphonates can be roughly divided into two groups. Am inophospho nates of first group did not caused RBC hemolysis up to concentrations so high as 1 m M . These were compounds 1 -3 , 5 and 7. The common feature of these compounds was small overall lipophilicity assumed as the sum of the number of methyl and methylene groups at the carbon, phosphorus and nitrogen atoms. Each of them has 9 to 16 such groups. The exception is compound 6 (15 lipophilic groups) which was found to hemolyze RBC. This compound has an isopropyl substituent at the P atom and it was shown earlier that this substituent Table II . Values of 50% hemolysis of erythrocytes (C50) and the coefficients of polarization found for 17 ^M con centration of aminophosphonates and temperatures 25 °C (P25) and 37 °C (P37). may improve activity of a compound (Kleszczyriska and Sarapuk, 2001) which seems to be the case here. Other hemolysing compounds were nos. 4 and 9 (17 and 18 lipophilic groups, respectively) and no. 8 which is cyclic one. Apparently, the cyclopentane ring is responsible for activity in the latter case. Lack of hemolytic effects does not mean that there is no interaction between aminophospho nates and RBC. Fluidity experiments performed on erythrocyte ghosts permitted a study of the in tensity of this interaction. We have measured the polarization coefficients P (see Table II ) of a fluo rescent probe incorporated into ghosts m em branes and treated with predetermined concentra tions of aminophosponates at two different temperatures (25 °C and 37 °C). Increasing con centration of a compound caused an increase of disorder in ghost membranes. N o qualitative dif ference was found between the data obtained for temperatures studied. It is noteworthy that hem olyzing compounds had higher disordering proper ties than the rest of the aminophosphonates studied. A n exception was compound 4 which, from unclear reasons, had a relatively small influ ence on polarization coefficient.
Similar qualitative results were found by con ductance studies. The most intensive electrolyte efflux from cucumber cotyledons was induced by compounds 4, 6 , 8 and 9 (Table III) . A s expected, on the basis of the conductance experiments, chlo rophyll content in cotyledons depended on the efficiency of a com pound to damage membrane (Table III) 
Acknowledgem ents
This work was supported by the Polish Research C om mittee (K BN ), grant no. 6 P04G 050 17. 
